Fluticasone and budesonide nanosuspensions for pulmonary delivery: preparation, characterization, and pharmacokinetic studies.
This manuscript describes the preparation, characterization, and pharmacokinetic studies for fluticasone and budesonide nanosuspensions in pulmonary delivery. A wet-milling method with glass beads was evaluated for formulation preparation. Based on the milling time and glass bead size studies, a 24-h wet-milling process using multisized glass beads was found to be the most efficient method to achieve consistent particle size reduction. It was used to prepare nanosuspensions for characterization and pharmacokinetic studies to evaluate formulation performance. For characterization studies, particle size distribution, crystalline form, potency and homogeneity, and stability during storage were evaluated. Nanosuspensions for both compounds exhibited good physical/chemical properties for pulmonary delivery. The pharmacokinetic studies after the intratracheal administration of nanosuspensions showed deep lung deposition and fast lung absorption, with solubility playing an important role in lung retention and duration of action. Overall, these studies have demonstrated that nanosuspensions can be used for pulmonary drug delivery in preclinical animal studies.